The color of plants depends to a great extent on the conditions of nutrition. Approximately fifty years ago VILLE (7) attempted to determine the proper provision of plants with elements of nutrition by their color from the amount of chlorophyll produced.
Introduction
The color of plants depends to a great extent on the conditions of nutrition. Approximately fifty years ago VILLE (7) attempted to determine the proper provision of plants with elements of nutrition by their color from the amount of chlorophyll produced.
The pale color of plants may depend on various causes. In some cases it is called forth by an actual reduction of the amount of chlorophyll owing to the depressive action of one or another factor on the formation of chlorophyll. However, very often the pale color is conditioned not by the decrease of the amount of chlorophyll, but by other factors, such as the accumulation of colored substances, increase of water content, and so on. The ability to determine these factors is of great importance when studying the changes in color called forth by potassium salts, especially by chlorides, which greatly increase the water content of plants.
In the work of MAWALD (4) the reduction of the content of chlorophyll under the influence of potassium salts has been sharply made apparent in potatoes. MAIWALD considers the paler color of the leaves as an incipient chlorosis called forth by the inactivation of iron in the plants by superfluously accumulated ions of potassium and chlorine. The experiments of IIESEGANG (6) with potatoes have confirmed, as to essentials, the observations of MAWALD on the sharp action of the chlorides. RgmY (6) advances an opinion as to the possibility of the influence of the ratio of green and yellow pigments on color. MAIWALD (5), in his controversy with RET½M on the change of ratio of green and yellow pigments, alludes to the work of DEUBER (1), who found that changes in the content of carotinoids in the soy bean advances parallel with the changes in the content of chlorophyll, and that therefore the ratio of yellow and green pigments remains constant. DHEIN (2) was the first to note that, when studying potassium salts, it is necessary to take into account the fact that they increase the amount of water in plants. He distinguishes the "apparent" content of chlorophyll (the content in a unit of fresh leaves which determines the color of the leaf) from the "true" content in a unit of dry substance, which provides the possibility of judging the formation of chlorophyll. DHEIN The sowing in pots was performed on June 9, one plant per pot. The plants were harvested at four dates. Duplicate samples were used.
The average samples taken per plant in order to determine the chlorophyll were collected in the following way: from each top leaflet, or from each top pair of leaflets of a composite leaf, disks of a definite diameter (usually 1.5-2.0 cm.) were cut out with a metal stamp, avoiding the midribs. The determination of water content was carried out in parallel on an equal number of disks of symmetrical disposition.
The chlorophyll was determined colorimetrically, by means of a comparison of acetone extract obtained from ground fresh material with a standard solution prepared according to GUTHRIE (3) and corresponding to 85 mg. of chlorophyll per liter.
Several analyses were performed with the separation of the green and yellow pigments by saponification with KOH. The amount of green and yellow pigments in these analyses was determined by means of a colorimetric comparison of the latter with standard solutions of GUTHRIE. However, the values obtained for the yellow pigments cannot be considered correct. The amount of yellow pigments exceeded two or threefold that of the green ones. A more or less rapid determination of yellow pigments still demands a detailed study of the question of standards for comparison, as well as of the previous removal of the colored substances which might hinder determination.
Besides the determination of the water content and amount of chlorophyll in the plants, analyses were also made in parallel on the content of chlorine, and, in part of the material, also on that of nitrogen. It was necessary to determine the influence of various forms of nitrogen fertilizers upon the content of nitrogen in the plants, as it is known that the color greatly depends on the nitrogen content.
The analysis for nitrogen was carried out only on plants of the second date in the field experiment, in which the differences in chlorophyll content were rather sharp, a nearly equal content of nitrogen, 2.80-2.90 per cent., being discovered. It is obvious that the sharp differences observed in the chlorophyll content could not be conditioned by differences in the content of nitrogen.
Results CROP DATA.-The depressing action of chlorides was more or less sharply expressed in field conditions but hardly displayed at all in the pot cultures.
If the weight of the tubers per plant in the field experiment with NPK may be considered equal to 100, in pots fertilized with chlorides it equals 80-82.
The amount of chlorine in the plants varied according to the dose of fertilizers introduced and to the age of the plants. The addition of chlorides was rather sharply expressed in the increase of water content in plants. In table II are quoted data on the content of water in the whole plant (stems and leaves), and in the leaves separately (in the sample which was taken in parallel with the determination of ehlorophyll). 
PLANT PHYSIOLOGY
CONTENT OF CHLOROPHYLL.-The chlorophyll content in plants is given (table III) in percentage for fresh and dry substance, and in mg. per cm.2 of surface area (each figure represents the mean value of three single determinations). The content of chlorophyll per unit of fresh weight and of surface is much lower in chloride variants than in controls, which regularly recurs on all the five dates. The content of chlorophyll in dry substance is sharply reduced toward the end of vegetation, August 25, and somewhat less reduced, yet sharply lowered, in July. On both the other dates the chloride variants even exceeded the controls. The data for August 1 and 15 are interesting. Notwithstanding the greater content of chlorophyll per unit of dry substance in plants from plots fertilized with chlorides, the color is much lighter than that of the controls. This is seen both from the values for fresh substance of the plant and from the values per unit of surface. In both cases there is an apparent reduction of chlorophyll which is due to the increase of water content in the leaves.
As to the dynamics of the chlorophyll content in variously fertilized plants during the vegetative period, the content of chlorophyll in the dry substance was more or less stable both in controls and in plants having received small doses of chlorides plus sulphates, whereas in plants which had received high doses of chlorides there was noted as early as August 25 a sharp reduction of chlorophyll content in the dry as well as in the fresh substance of the plant. The fluctuations in the percentage of chlorophyll content in the fresh substance, at different dates, were to a great extent conditioned by the change in the water content of the plant. From figure 1 it is seen that the maximum chlorophyll content coincides with the minimum of water content and vice versa.
The determination of the yellow pigments, as mentioned previously, can hardly be considered sufficiently accurate. However, these few tentative investigations allow the conclusion that the ratio of the green and yellow pigments was more or less constant, and therefore the different colors of the leaves did not depend on the change in the ratio of green to yellow pigments. 
